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(54) ELECTRIC DOUBLE-LAYER CAPACITOR 

(57) Abstract: 

PURPOSE: To obtain an electric double-layer capacitor 
which is large in capacitance, low in equivalent 
series resistance, and excellent in shock resistance 
and mass-productivity, where the capacitor is used to 
instantaneously feed a large current. 
CONSTITUTION: An opening is provided to a pair of 
opposed surfaces of large area of a polyethylene 
bag-like insulating case 4 whose one side is open 
respectively, and a conductive rubber sheet 
(collector) 3 of sulfuric acid-resistance is welded to 
the insulating case 4 by heating. A polyethylene 
porous separator 2 is sandwiched in between two 
solid-state active carbon polarizable electrodes 1, 
these separator 2 and tire electrodes 1 are dipped and 
vacuum-impregnated with electrolyte 7, the separator 2 
and the electrodes 1 impregnated with electrolyte are 
put into the bag-like insulating case 4, and the case 
4 is sealed up by welding its open side by an 
ultrasonic welder for the formation of an electric double 
Furthermore, two or more electric double-layer capacitor cells are laminated to form an 
electric double-layer capacitor. 




ayer capacitor cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim l]An electric double layer capacitor which it has the following, and this charge 

collector made of conductive rubber and said solid state activated carbon are 

electrically connected, and is characterized by filling up inside of said saccate 

insulation container with an electrolysis solution. 

It is solid state activated carbon of a couple at least. 

A separator inserted between this solid state activated carbon. 

A saccate insulation container which accommodates this separator and said solid state 
activated carbon. 

A charge collector made of conductive rubber which adhered to an opening provided in a 
large area side of a couple of this insulating container. 

[Claim 2] The electric double layer capacitor according to claim 1 which a charge 
collector made of conductive rubber has pasted up on an opening of a saccate insulation 

container with thermal melting arrival or adhesives. 

[Claim 3] The electric double layer capacitor according to claim 1 or 2 which is what a 
saccate insulation container becomes from a bag-like object made of a product made from 
polyethylene, or rubber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the electric double layer 
capacitor optimal as auxiliary power for instant high current supply about an electric 
double layer capacitor. 

[0002] 

[Description of the Prior Art] Drawing 3 shows the outline of a common electric double 
layer capacitor in which the activated carbon of the solid state was used to a 

polarizable electrode. It is made to face so that the separator 2 may be inserted in the 
solid state activated carbon polarizable electrode 1 of the couple impregnated with the 
electrolytic solution and it may not contact electrically, and fixes in one block 
divided by the septum in the container 10 made from VCM/PVC (a cell is called 
hereafter.). The activated carbon / poly acene system composite material, and the 
activated carbon/graphite composite material obtained by heat-treating the mixture of 
activated carbon and phenol system resin as shown in Japanese Patent Application No. No. 
81262 [ three to ] as the solid state activated carbon polarizable electrode 1, What 
solidified activated carbon with binders, such as fluorine system resin and artificial 
latex, is used. The working voltage per cell is below the electrolysis voltage of an 
electrolytic solution. Therefore, it becomes the structure which carried out the series 
connection of two or more cells electrically with the connected conductors 8 for raising 
the working voltage of a capacitor. The terminal is picked out from the solid state 
activated carbon polarizable electrode located in both ends when a series connection is 
carried out electrically, respectively. The connected conductors 8 and a terminal have 
electrical conductivity and chemical resistance, and need to use material with a high 
mechanical strength. By the way, although the electric double layer capacitor has so far 
been used as small capacity auxiliary power for backup of a memory etc. , it is expected 
also as auxiliary power for instant high current supply, such as a motor drive, these 
days. The electric double layer capacitor of the large scale of as [ especially whose 
electric capacity is more than lOF ] has a high possibility of being used as an object 
for instant high current supply. Therefore, in order to make small the voltage drop at 
the time of high current supply in such an electric double layer capacitor, it is 
necessary to make equivalent series resistance small as much as possible. The equivalent 
series resistance of the electric double layer capacitor using the polarizable electrode 
of the solid state consisted of the specific resistance and each contact resistance of 
an electrolysis solution, a solid state polarizable electrode, a charge collector, 
connected conductors, and a terminal, and each occupies it at an almost equivalent rate. 
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Conventionally, in order to contact an electrolysis solution within a cell, in acid 
resistance, the charge collector used the screw etc. for solid state activated carbon, 
connected this to it using the conductive carbon material, and has taken the electrical 
link. However, since both carbon of solid state activated carbon and a charge collector 
was a solid lacking in modification nature, it was difficult to stick both in a big 
area, and the touch area decreased, electrical resistance increased, and the equivalent 
series resistance as an electric double layer capacitor increased. In order to connect 
the parts of a scarce solid to tenacity mechanically with a screw etc. , there was a 
problem that the obtained electric double layer capacitor was weak against vibration or 
a shock, and mass production nature was bad. 

[0003] The purpose of this invention solves such a conventional problem, and its 
equivalent series resistance is low and it aims at excelling in shock resistance and 
providing the good electric double layer capacitor of mass production nature. 
[0004] 

[Means for Solving the ProblemjA separator with which this invention was inserted at 
least between solid state activated carbon of a couple, and this solid state activated 
carbon, A saccate insulation container which accommodates this separator and said solid 
state activated carbon. Consisting of a charge collector made of conductive rubber which 
adhered to an opening provided in a large area side of a couple of this insulating 
container, this charge collector made of conductive rubber and said solid state 
activated carbon are electric double layer capacitors, wherein it is electrically 
connected and inside of said saccate insulation container is filled up with an 
electrolysis solution. Here, it makes it suitable to have pasted up a charge collector 
made of conductive rubber on an opening of a saccate insulation container with thermal 
melting arrival or adhesives, and makes it suitable for a saccate insulation container 
to be what consists of a bag-like object made of a product made from polyethylene, or 
rubber. 
[0005] 

[Function] By using as a container and charge collector in which closure made this adhere 
to the opening of saccate insulation containers, such as easy polyethylene, according to 
this invention, using conductive rubber as a charge collector. As a result of contact 

resistance' s falling by the cross-section area of the course into which current flows 
increasing substantially, and using conductive rubber, equivalent series resistance can 
be stopped low. 
[0006] 

[Example] Next, the example of this invention is described. 

Weighing of the powdered phenol system resin was carried out to example 1 powdered 
activated carbon at a rate of 6:4 (weight ratio), and it mixed by the high-speed dry 
type mixer for 12 hours. The 100mmx70mmx6mm Plastic solid was made from carrying out 
heat pressing of this mixed powder for 10 minutes at 180 **, this was heat-treated at 
800 ** in the non-oxidizing atmosphere, and activated carbon / poly acene system 
composite material was obtained. This activated carbon / poly acene system composite 
material were used as the solid state activated carbon polarizable electrode. It 
contracted during heat treatment and the outside dimension became smaller than the time 
of shaping. 

[0007] Drawing 1 is a sectional view ( drawing 1 (b)) of the electric double layer 
capacitor which fixed the front view ( drawing 1 (a) ) of electric double layer capacitor 
1 cell and this which are obtained by this example with the aluminum board 5. The 
manufacturing method of this electric double layer capacitor is described below. At 115 
mm X 85 mm, the outside formed the opening (95 mm x 65 mm) in the both sides of the 
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bag-shaped container 4 made from polyethylene which the 100-micrometer-thick end opened, 
respectively, and produced the thing to which the thermal melting arrival of the 
conductive rubber sheet (charge collector) 3 of lOOmmxTOmmxO. 5mm sulfuric acid-proof 
nature was made to carry out there. Subsequently, the porous separator 2 with a 
thickness of 25 micrometers which makes polyethylene construction material was inserted 
between the solid state activated carbon polarizable electrodes 1. These were dipped 
into 30wt% of the sulfuric acid solution which is an electrolysis solution, and the 
electrolysis solution was impregnated in the solid state activated carbon polarizable 
electrode 1 by lengthening the whole to a vacuum. The solid state activated carbon 
polarizable electrode 1 with which the electrolysis solution was impregnated and which 
inserted the separator 2 is put into the bag-shaped container 4 made from polyethylene 
which made the aforementioned charge collector 3 made of conductive rubber weld. 
Furthermore added the electrolysis solution, and it is made to fill a bag-shaped 
container with an electrolysis solution, and sealed by carrying out thermal melting 
arrival of the open end, and electric double layer capacitor 1 cell of this invention of 
the operating pressure 0. 9V shown in drawing 1 was obtained. The aluminum board 5 which 
served as the terminal electrode was fixed on both sides of capacitor cells with two 
sheets and the insulating bolt 6. 

[0008] The same result was obtained even if it used the letter insulation container of 
insulating rubber bag manufacture of sulfuric acid-proof nature instead of the saccate 
insulation container made from polyethylene by this example. The same result was 
obtained even if it adopted adhesion by adhesives instead of thermal melting arrival 
attaching the charge collector made of conductive rubber to the opening of a saccate 
insulation container. 

[0009] It inserted and fixed with two aluminum boards and the insulating bolt which 

served the same capacitor cells as example 2 Example 1 as a six-sheet pile, and served 
the terminal electrode both as these, and the electric double layer capacitor of the 
operating voltage 5V was obtained. Drawing 2 is a sectional view of the electric double 
layer capacitor of the obtained operating voltage 5V. 

[0010]As shown in comparative example drawing 3 . 12 things which connected the connected 
conductors 8 made from carbon to the end of the solid state activated carbon polarizable 
electrode 1 with the screw 9 were prepared, and it inserted one pair at a time in each 
battery case of the container 10 made from VCM/PVC divided into six battery cases. The 
separator 2 made from porous polyethylene was inserted between one pair of solid-active- 
carbon polarizable electrodes 1 at that time. By filling 30wt% of sulfuric acid solution 
to each battery case as an electrolysis solution, and lengthening the whole to a vacuum, 
solid state activated carbon polarizable electrode 1 inside was impregnated in the 
electrolysis solution. The lid 11 made from VCM/PVC was put, it closed with adhesives, 
and the electric double layer capacitor of the operating voltage 5V was obtained. 
[0011]About the electric double layer capacitor manufactured by the example and the 
comparative example, the equivalent series resistance and electric capacity which are 
the capacitor characteristic were measured. Equivalent series resistance sent 10-mA 
constant current through the electric double layer capacitor by 1 kHz of exchange, and 
searched for it by measuring the terminal voltage of an electric double layer capacitor. 
Electric capacity was calculated by measuring time deltat until terminal voltage will be 
50% from 60% of charge voltages, when constant current discharge of the capacitor was 
carried out at 100 mA. When charge voltages are 5V, it is the electric capacity C, 
[0012] 

[Equation 1] 

C=lxdeltat/deltaV=0. lxdeltat/(3. 0-2. 5) [F] 
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[0013] It becomes. The equivalent series resistance and electric capacity of each example 
and a comparative example are shown in Table 1. Equivalent series resistance can be made 
or less [ conventional ] into 1/2 according to the example of this invention so that 
more clearly than Table 1. By having electrically connected each cell through the 
biggest field of a polarizable electrode, this has the large effect in which the cross- 
section area of the course into which current flows increased substantially. Otherwise, 
it is thought by having used conductive rubber that there is an effect to which contact 
resistance fell. Therefore, it turns out that the electric double layer capacitor of the 
structure of this invention is dramatically effective in reducing equivalent series 
resistance. 
[0014] 
[Table 1] 

. Equivalent series resistance/omega Electric capacity / F 

example 1 0.030 4805 Example 2 0.210 756 Comparative 

example 0.450 730 [0015] 

[Effect of the Invention]As explained above, according to this invention, the electric 
double layer capacitor which whose equivalent series resistance was dramatically low, 
and was excellent in shock resistance, and was excellent in mass production nature can 
be obtained. 
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[Drawing 1] 
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